Indirect oxidation of amino acid phenylhydrazides by mushroom tyrosinase.
We have investigated oxidation of amino acid phenylhydrazides by mushroom tyrosinase in the presence of 4-tert-butylcatechol and N-acetyl-L-tyrosine. Spectrophotometric measurements showed gradual disappearance of 4-tert-butyl-o-benzoquinone, generated by oxidation of 4-tert-butylcatechol with sodium periodate, after addition of amino acid phenylhydrazides. However, the presence of the phenylhydrazides did not influence the concentration of 4-tert-butyl-o-benzoquinone formed during enzymatic oxidation. Oxygen consumption measurements demonstrated that in a mixture both compounds were oxidized but the reaction rate was proportional to the concentration of the catechol. In the oxidation of N-acetyl-L-tyrosine addition of phenylhydrazides shortened the lag period, indicating that they acted as reducing agents, converting N-acetyl-L-dopaquinone to N-acetyl-L-dopa. In HPLC analysis of the oxidation 4-tert-butylcatechol and the phenylhydrazide of Boc-tryptophan only the N-protected amino acid and 4-tert-butyl-o-benzoquinone were detected as final products. In the presence of the natural substrates the oxidation of amino acid phenylhydrazides required much smaller amounts of the enzyme and was up to 40 times faster than the reaction carried out without these compounds. These results demonstrate that tyrosinase can oxidize phenylhydrazides indirectly through o-quinones. This reaction explains the inhibitory effect of agaritine, a natural amino acid hydrazide, on melanin formation and the inhibitory effects of other hydrazine derivatives on tyrosinase described in the literature.